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Abstract of JP9318833 

PROBLEM TO BE SOLVED: To realize zero 
dispersion wavelength multiplexing optical 
communication in the 1550nm wavelength 
band. SOLUTION: With respect to this 
dispersion shift optical fiber, a specific 
refractive index difference &Delta 1 of the core 
of the optical fiber, a specific refractive index 
difference &Delta 2 of a first clad covering the 
core, and a specific refractive index difference 
&Delta 3 of a second clad covering the outer 
periphery satisfy relation &Delta 1 >&Delta 
3>&Delta 2, and an average dispersion slope 
in the use wavelength band from 1530nm to 
1560nm to is set to a negative value, and the 
zero dispersion wavelength is set to a value off 
the gain band of an erbium doped optical fiber 
optical amplifier. This dispersion shift optical 
fiber is connected to a positive dispersion 
slope optical fiber as the other party of 
connection which has a positive dispersion 
slope value in 1530 to 1560nm wavelength 
and has an approximately equal zero 
dispersion wavelength, thus constituting a 
wavelength multiplexing optical communication 
system. Thus, the dispersion slope of the 
positive dispersion slope optical fiber is 
cancelled and compensated to approximately 
completely eliminate the dispersion in the 1530 
to 1560nm wavelength region. 
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7 h367 y-i’/l. 
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*7 7^/i»5»a^nrt'*. u»>u «a»y7f-i67 
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Ej 1: trasesaaEiiTL'^. cot rue wav 
Etn?«ti.5*7 7-[y<fcL 3Sai520iwMfi'^]XttjB«l5 
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too 08 ] 
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'f kB»-ar*5as®s8««a sw o PS 

/ivn/tant u/hffifiSSfc-sTaii«war*^afc ur 
l'?!. 

too 0 9] stb. %2®%^tt. «t]£6i®%q«®« 
fiS««ilfc6®l=*>L'r. E«SH7P-7ife7 7*('/^® 
vsassaixisai S30nnft>& ISSOnmS T ®»aai!>>€> ^ 
t»fcs8S<si=a3:$nT«y. *av7i'5i67 7-</w 
a«»»«ttwi5iE'»a;^o -7*7 7-< /^®a«as6 
aicRK-a^ttTiS-jrfSja^fc orsaii^wwr*#’ 
at UTi'?>, 

too 10 ] $%(Z. SS3®KWtt. «SES1SI»S2 
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P-7*7 7-1'/lk*at'7h*7 7>fyl««iai.rsfi 
tri8fa»s*>ift%f73iea^a*>ja 
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1560nm®Bli:Mffl?1?ia«ae- «SIE«a7n-7*7 

7 -f>1tta*ai8aiasi500nii>a>iol600nmfc 3-%IE®« 

a7P-7Sfc*. itffidat<7h77'f/iia3Bai53o 
Kii.a>i3i5$onmaT®T«s«a7o-7j!^ftT»y. a> 

7. a«a»S5tti5i«a7P-7*7 7W/i®a* 
aisfikft-asttrRy. «fsiE«a7P-7*7 7 
-fvik*at'7 Hfe7 7-</i®»«aia«ttwiE*W'S 
s®fii$a«tsiaM9»ntbsai:aa;$ft TL'^jdi 
7TBSi««»?-^>i^ak LTl*%. 
too 1 3] *«?a®«av7 h*7 7^/1tt. XJU:: 
7 Ajisin*7 7-t/1*IHt'ft:*ai1i» (E OF A) ®« 
(#aiaT®5®fi1S30nnj!)>i3t560nmf®T»S*a7P- 
7aiar»y. a>o. «K3tv%iE*a:^p-7*7 7 
-(/i®a«aiRfi («afs^«®iE-3a7P-7*7 7 
-f^WasaaiBaiattlSOOnmaXoieOOnmTffi^) kW- 
a3’5»a®»a«a«B»ops/n»/i<i«k utl'**:® 
l=. IE©da7Q-7St<ofcIE«a7P-7*7 7-( 
/Ii:3t«a8®«av7 h*7 7-(^i«S«r*^kl=J: 

y. #■<£< kfca^aissoomaiioissonmaroMKapfiiai- 

etirtt, iE®*a7P-7ka®«a;(p-7kas5a 
«tau. aafi®iit«}a<Kai0ia6^i=(747n%. 
too 1 4] f-®te®. 3lEKW®daV7 >-*7 7^/1 

«I®«a7P-7««3‘?>*at'7 I'367 74 'vI ge 

•da7P-7*7 7>(/1) |:««U EDFASfflUft: 

3Ba»a*e»777A>kr?>ckirJ:y. -da^o- 
7SRIS#IZ>fil.'<B fc tT*ft^®«aaSttl3Eai=ifi 
L»fflkT%ckaiwrak<ty. t:®tsa. 

eai«-?®s-5a-s®<t^MasTOMi= 
fi4}4i^<t;di:o:y. aaa®iai'issas;si®*8a 
ise^aisasai^as k 

tooi5]»i=, iE«a7P-7*7 7‘f^i®«a:7 
□ -7tt. -«WI3»3O.07ps/niiC/kmTR2>Cka>SO 
io^lTJsy. *aw®«av7 h*7 7 4’/l®56fil530 
nma>& IS60ni»ar®¥»3i&a7P-7S- 0.07ps/nra2 

/ki»j:yfc'i'E< u a®¥«da7P-7®«st*<g« 
*3<r%Cki:J:y. S(.i*77W’7lSTlE*a*7 
7 -f 71 ®*a 7 P - 7 »ffl aiBJBS k <t 

too 1 6] 

(»w®9e%®)g^] JUT. 7kieBB®9ejs®jgs%sis 
|:S7UT-iltWr%. Silztt. i65ew:«^*a77 
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*jy. ©ai=tt-f-o>*»i/'7 hmy T'f 

lil3|:ii«at/7l'jfe7 7-'f/^®«S)fffiiafiJf- 
mz, 3l=iSS4l -5^:31=. 3tSS 
7Hafe:?7’'</Mi. 37-3 t. qr3 
©#HaflJ5H5»1 95 V P 4fc. »l95vH40)#l- 
ffl«i«a55S295 vF3i:«eLr*5y. arsojit 
S«S!S sa 1 . » 1 9 5 F 4 ®ttSlfi3S«a z , 
jS295s< Fs<i)tts»f®s«a 3 k tfckSIc. a i 
>a3>a2tK6U wSS»/f*d^6«a UTl'5>. 
t00 17J 3 3»3(0t*J?Srtt. W Att4 u mTRy . 
3T3tt3e 02 ftJF-7Shfcae02 - S I 02 IZ 
±y)B»iS?nTc*-5. j5i95vF4tt. mxayvS 
FaiF-9#+V/i:F- s i 02 IZJ;y*J5li^ft. »29 
5 ?» FSttWAKS I 02 ICJ;y®sSSt»TU«>. 

coo 1 8] ai(J)tfattalZm#ft5J:3i:. *:SJB 
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fflacD^FJs^aycp-^diaTRy, ^<r>y,a-yc>m 
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a7P-75te7j"f/yz«l«Sft. jK«1S50nm?|SU)3feS 
fflu/isa*»sf£asiwfflu%ft5fc®-c»5, Jissea® 

SEBJ®aai>7 F3t7 J"f /<0)«ffi‘P«3*a70-7© 
fflJsHlB. 0.08ps/n«2 /toOJffltt. 0 1 <J>» 

ttttb®TRUe WAV Ed)E<l)*a7P-7 (WO. 
08ps/nm2 /koO «D<iS 

COO 1 9] itz. 3l£SgW®®1«<ti*aV7 F*77'-1' 

/m. lai (Df3t$ub(D»s%€r5aKtte4«jo)iEd 

a7P-75fe7T-fM (TRUE WAVE) ©«?«a 
S a T I S80nm b Bt - a T a 7^6# a«l» O PS 

/•niix/l<mttt?.J:3l=JgsSSrt»r*5y. St'ttAtMt. 
*SS8)gaS6iJ0>*ai^7 F3t7 t 
« a7P-73fe7 T-f M<D«da»Stt. «IC15«0nm-p 
« t<B/i8?tiTL'5. «*J. aaiZjrtfcadlZ. W 

=sstt %da 1^7 Fit 7 t -c s»*s r 
5SIZ. 3S295V F3(j)tts«*aa 3lz«r*SBi 9 
5 V F 40)ttffiw*sa 2 <J)S (02®a H) swa.tt 
-0.4S86i:t'-3fc*Sfa:fiStr5ci:l:J:y. ia«i530 
n»d>i3 is60n»aT®¥«3'»a;^ p- ytfiA fc«%«a 9 
7 F5fe7 7^MSSaiZjgflST5C:fc;)SrS-6. 

C00 20J tta, 04i:*fJ:dl=, ^seM^BIO 
da5'7F3fe7 7-f-'^Fl fcIEaa7P-7367 T-f /< 
F2 fcCii«Bi^t>/i:U»izj:-jT-iafi^a3eeas'7T 
i.6i«Sll3tv 5fcft^l*X)l,e9i.H!JUBfe7T4’/^«ffl 
L»fc36«<li«EDFAI=J:-ari«1i#^U 
ft3femattife7T--<MFi fcF2 ®a8»«ai/Tejsst 
t»5. 
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y, aaiS30nmAii3tSe0nma7®^*a59a7P-7Sia 
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^l!>J®iE*a7P- 7567 /"f/< (TRUE WAV 
E) ®I®i>a7P-7®««ffifcaK. 3t 

*«®i$w®*av 7 F 567 T-( t o)«ijaasw 
« I3S«B^ ffl®I *a 7 P - 756 7 r -f / ^ ©« i»aiB a t 
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a ICS%r)Sfi*a»ttS«T53tS6Bli»ffi»J®*at'7 
F367 bl:mri*a7P- 756 
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coo 22) ate. **JiS)BffiM(D«a97 F567t>( 
n®^-da*iSatt3Sai58l)nmT35y, XJH;9i.j«JlD56 
7 p4'M««r556fl9«» (EDFA) »»d?3mar» 
5iaai53o™»a>e,t5sonma T0Msaffl«izsi»ai8a« 
SL.r«<. asai530ni«!)>i3i560nii>aT®«a 

ltl.5 ~4ps/nm/kn>Cija?S6>te«!»IZ. C©*at'7 
F567 T-( Mlzasaissonm* ({*3 IMOnmi>^ tSSOnm) ® 
ft^56«AJt#-etefcSI=. 456i8sBa (FWM) flS£ 
UiCfcttSStttb'. ate. «i2®{ID< TR UE WA 
VEfci^iati 5.367 P'(/MZfcl'Tt.FWMfl»6itt«i 
Sdsti*. 

coo 2 3) f-®te«&. 3feS6»)K(B«®«aV7 F567 
T'f7^t««*B^«®JE«a7 0-7567 
TRUE WAVE®i67r-fMfcS«ISU EDFA 

saa.tejeai55onn.mT‘®j6a5’Sffi8975‘Afc tr 
assrhtf, FWMftijea-er. a>o. aaiaa^jar 
»a«aj)5ia p fc <£ ^eui V7y a.®«»as^a 

6<ty. 4F«i=aaao<s;c«a>Z5tasis2iB]ffi«icati 
te56tB)S5/ 7 T /» ®«» «0 5 C t aiTC s 5. 
coo 24) ttt5. JtcKqqlajjsaajesaizdexdti 
5c6ia«j;<. a9<»3E))E®s«%«ya6>. maia. 
±8ESeS6JBiSWTtt. )8ai530nmj!(>6t5S0nmaT®Ta 
«a7 0-7«-0.06psps/f.B2 /kmkttelW. ^SlV 
7 F567T’'f7(®asaiS30ni«0)io1560ftmaT®TK3*a 
7 0-71Sfi.TRntfa<, tOWtSBtttSIZfBZStl 

%6®ri*<iL'. ate. iseaesfiJBiigMTia. aai>7 
F567 T-f /^®««ajSa«iS80i>i«i: Uteftl. C®«* 
a®aitmiB»B^ffl®IE*a7 0-7567 
a®a (15e0nmJ)iio1600i«»a'?®»a«3735'3T, 56« 
4B»E DF A®#iKSW«fl'i3^Vftteurftft>®)Ba) k 
«-ar5>a 3i=«8SSiS3tt»5.6,® r»5>, 
coo 23) Witt. sjat^7 F567T''(/^®««aai 
a«)585noifcU, C®»at'7 F567r4’7^®aai530 
nmO>6l560noaT®^*»3^5a70-7«-0.1 ps/imb2 
/kmfcr^dfcfc^S*. asJlllBA6i£:®daV7 F56 
7 p-f »at583M..iz#^aasa«fc6, ss 
at530nm6>F,15$0nn>a ■('®«a7 P- 7CP>0. 1 ps/nm2 
/kmTJ5<&T RU E W AV E fcl^tttl5>567 P-C 
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B«1530imXl>e>1S60nii. 

aro>^as!gi«i:tte«'S& <*o.o3i>s/ni./i«i>« 
rt) lcr5>Cfcft!TSfc. ifttJs Cd)TRue WAV 
E©3fe7 Bgl530(*i»r-5.5 ps/nm/ 

kBMD^aSfe*, ®«t5S0ni»T-2.3 P*/nii»/l<i<iO)'aa 

too 2 0] it:, •aat/7h3t7p-<'/^«gjsiir^ 
l:. !BSl530nnti>e,l5«Ora>aTO)¥»5Hda;^n-7«« 
itia-0.0«ps/'nm2 /kniU-afcta 
ffl) l:r*Cfct,-CS%t>i. C<D*aV7 1-367 r-f/^ 
(»^»»S6!lS«Sn»0 «*&BRt»i1585ni»TB« 

t530nma>&15SOn»>aT®T>Sl*»;^B-7ftJ + 0 .l p»/ 
nmi /km(DT R U e WAVE 7 . 

«a l/T CO)T R U EW AV E fcB? tftV-&367 T -f 

*a;^p-7SsBIBilHUJ:dJ:r?>t. true w 
A V E fcn? tttl«.3fe7 r -f lOiS 0>« ?©*a»/7 
h367i’'</^fticliStfc«-5. 

C0027] «aV7h367r'f<'^oyp»9* 

a7a-7ttf<DJ8««fts*SL'*a5&<. fidaia. a 
*d>ioJaa*ftTU-3&-«fi^l«IE«a ;^D- 7367 r -(■ 
^t©IE0)*a7O-7)!|5Pj0.07p»/nii2 /knifB^ Cfc 
*«?fl©iJ»V7 h367 ia-SiS30ni»A> 

61560nmt f®T»aiJa7P-7«-0.07ps/niie /km 
J:y6'j'»< (ft©««ffl«0.07J:yt,^§<) 
i: tfiffi LLv 

[00 281 #€,!:. ±iesisE)Kas«-i?tt. ■dat'7 1' 
36 7 p -C 7^ ©S»ra«?B«a ^ 2 |z3t r J: d «V\^S 

3>av7 h367r-< 
73©s«fa«i6«iStt»i:i«$^n-&fc©Ttt>!t<. as 
Saa:3-n5>«,®T'J55. TrftU, S»aV7h367T-f 
/f©/li7f^3»76n>S%±£9g)!e^M&|a|ai=W£^ 
B«7B«>StT^ei:C<ty. Bfil530nma»iol5e0nma 
T 0)TW«a7 P - 7t>ia t a 5-»a V7 h367 r-< a 
SSaiUBdiT^Cfc ftJ7 S5>. 

C00291 E6IZ. ±ies6ai®».Bjrit. *av7h 
367 r 'T 7^=SIi5a;:i P- 7367 7 -f/l^-WCR^T 
RUE WAVEtl^tttl^7 7-<71l:®a UTBS 
♦ a(KiSt/77i.lSaBffi3-5ffll:-3L'TK|7<fcfi5. 
?9®«at77 h367 7-f7^ttTRUE WAVEt»¥tt 
h-5367 7-f 7SW#t©, ®«a3B«6l!!)5l500rm6>io1800 
nmT35*3E«a7 P-7367 7-C 7M=t.«IST5i: tJji 
7?S%«.©TRy. 3E«a7n-7367 7-f/?fiSTRU 
E WAVEW#».©367 7'C7^T»-5rfc. t-OIE^a 
7 P-7367 7^73fc*:5BW|©«at'7f-367 7^’7^S 

a a u r B«» S36 ffiis 7 7? i. «« ar 5> c fc I : j: 
y. Bai530nmAi6i5$oi«nar©*as'e-®B«aJ9bk 

*nr tifc o T-««ai= jfi7i7 5 c fc ajsjie t pj, _ts2 

aiapia®»)%%ssr'6> zt 

[00 30] fcftU *5EtW®daV7h367 7'f7^5 
jt5eaaygffiM®j: 5 i:t r u ewav Efci>ftftj%36 



7 7'f /0i«aLr®-s^a36ffiat777/.««aT% 
cfciray, 436»iad©Ka«m')T*ci:fc7&% 

fc®!::, ak»9S®*av7 h36^T RUE WAVEfc 
»?iaft-&367 7-f /M:aaLrBa-»a36ejst77?i. 

s«aT5*65affi®±r J:y»fa u». 

[00 3 1] 

[»M®aSa] i|i:«W®«aV7 h367 7^'/ltt. rjl» 
t:7Ai*llD367 7>f7l«aL'fc36««» (EOF A) © 
fflfaaia ISSOnmftJib ISSOnma royFISI^a 7 . 

0-7Sftl:U d>-7. Bati^fll®I*a7B-736 
7 7^';i®«aaB«fc»-aT^)B«®B-a«a«B 
Opj/nm/kmfc Lfc6i®T‘R%6>'a. B-Sl$30nmiS>6> <5 
eortma f ©B«fB«±<fci= »3/s 7> r«a pcifi^ 

ij^cfcfts^ssttt^. -frofe®, Jit«9s®3»a577h 
367 7 71 t«a*i#il)®aE«a7 P-7367 7 -f 7lk 

%aaUT. EOFASfflA.i2^/^S1;30nna7®B 
fi^a36£at777i.i=B«y*itt. a«BST«%E 
D F Ao)«{3aiaizssis ^«a««aBS±ai:<3ft o 
raiatfPkU 1fattftSS;i>aB:3t:8Sts'iSA3Bite«£ 
36[rai7;i?4«»ar«>cfc ftiT 9 ^. 

[00 32] aiZ. a5«W®*aV7 h367 7'1’7l«Jt 

{^aa»i4fli©iEaa 70-7367 7-r 7i®««aB« 
%. tt!S36«i8S CEDFA) ©fmai3A>F>^tl^ 
SiszonmftiiseonmiBaizaKE U. I«a7 P- 7367 7 
-f 71SB«t550iMnWr* 1.5 — 4ps/nn/kniisa®-»a 
s«r*TRUE WAVE fcim;ttt%%5fe7 7-r7itza 

yj^rtU C®TRUE WAVE fcO¥ttft^7T.4' 

71 ka:5EqS®«ai' 7 h367 7 •<• 71k «aa UTttS® 
(io<B«»a36fKBV7?/*fcrtitt. #tt®aft®i 
->-c85* 436Baa<r«as»S'ir?> ck fc<t 

y. 36<ssi'7?A®a«ia«ay-ea®%j:kdiT 
9 ^. 

[00 33] 9&IZ. a56qB®iSa5'7h567 7-f 7l|Z 

enr, Bfi1530nm[pi615e0nnaT‘0yP«D*a7O-7 
s-o.o7p»/no2 /kmj:yc.'i'9< Lra®^*a*a7 
0-7®»3sKifi«*S< Ufc 6 ,®l:jSt‘Ttt, IE*a7 
0 - 7367 7 -f 71®I ®«a 7 0 - 7 »S-a wiro. 07p* 
/nm2 /kmr«?>Ck 6 >%, C ®iE«a7 O- 7367 7 
•f 7l|r:(:»^®«a77 h36 7 7 4’71««ar?>C fclz 
ay. aKa®3»ai77 h36774’7l®gs^< UT 
I«a7B-7367 7^7i®«a70-7©5B«affl« 
fidckfti^issktty. ay!»a«i=jE«a7o-736 
7 7-f 7i®«a70-7«B«a«ycaat4®ssi'B 
fi-S-a36fti»t'7 ?i.®wa S0 -Sj: fc WT9 3&. 

[0034] 9&IZ. aKW®*aV7 1-367 7-<7l|Z 

37©u:SJ)®s«A 1. ss3 7®^fja«sra 
d»l 77 7 (-'©ttsw^a^a 2 . KS177VK® 
^(•jafil««d»27 7 7 H®tkS«*SSo SkLfck 
9IZ. o 1 >0 3 >a 2 kjtf UTL'-5o 1 >fl 3>o 2 
k LT3>a577 H367 7-1' 71®S»f*«1fi«wg«®«® 
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irj:y. s8SlS30nml!)>i3t580ni»aT' 
<n ¥«sj«a:?i a-ym.tn^^y7^ /\^njsnzmss 
r^ck»v9^. 

c@aa<r>ffi£«ti«w} 

[01] *?ewr«*djav7t-5fe7T>-i’;i«)-5es6» 
S W <D® «* aWtt «J8 ISti^ «1 0)1 *a p - 7 36 7 
7 -f/ioMs g^astt fcttiiTrr? 57 •!:•»%. 

[02] ±ie*»»iig«0)3a77 h367 r^vimsw 
S! j»7i;«8;2^mriKQq0 -CS'5. 

[03] ±5ESe)5HKaW<»5jat'7 hSt7 7"f^lO)«Slf 

[011 



[pa/nm AkraJ 




SmGli07J8-&. 

[04] 5tcje?qo)®s^aiteiiftv;^yi.o)-9)5irT 
i8?S0r*»^. 

[03] iSJR}aX?t»Tt'-5iE«a7n-73te7 P-01 
0)-|PITS%T R U E WAVEfcll?«hTt>^7 7* 

-f ^i<D)8««awtt«jsr 75 7riB-5. 

[i«}^0)lKqq] 

3 37 

4 SSi75 5>H 

3 SS275-yK 

ms: 




[03] 



[04] 




Fl 



■■— 1 I 


y « 







[03] 



[pa/nmAm] 
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